The aim of this protocol is to generate COPII-coated procollagen I (PC1) carriers in a cell-free reaction. The COPII-coated PC1 carriers were reconstituted from donor membrane, cytosol, purified recombinant COPII proteins, and nucleotides. This protocol describes the preparation of donor membrane and cytosol, the assembly of the reaction, and the isolation and detection of reconstituted COPII-coated carriers. This cell-free reaction can be used to test conditions that stimulate or suppress the packaging of PC1 into COPII-coated carriers.
membrane preparation
Note: Other cell lines that express endogenous PC1 and prolific at PC1 secretion may be used for this purpose. For this reaction, it is important to use young IMR-90 with cumulative Population Doubling Level (PDL) lower than 37.5, because aged cells secrete significantly less PC1. PDL was calculated using a standard formula: cumulative PDL = initial PDL + 3.32 A. Preparation of cytosol from cultured HT-1080 cells (prepared ahead of time, will be used in the reaction, Figure 1 1. Culture 20 x 15 cm plates of HT-1080 to 95% confluent in 30 ml culture medium per plate.
Note: HT-1080 was chosen because it supports the secretion of overexpressed PC1, while it does not express PC1 endogenously and thus minimized background. Its fast growth rate also makes it easy to scale-up for cytosol preparation.
2. Remove media and wash cells with 10 ml PBS/plate, repeat the wash one more time, and remove as much of PBS as possible.
3. Scrape cells on ice and collect with 1 ml B88 buffer/plate (see Recipes) with protease inhibitors (used as suggested by manufacturer: 1 tablet per 50 ml).
Note: This is done 5 plates at a time with 5 ml of B88 buffer. Collect cells from the first plate by resuspending with 5 ml of B88, and then use the same buffer to collect cells from the next 4 plates.
4. Transfer cell suspension to a 50 ml Falcon tube. through beads then aspirate buffer with minimal disruption. This step should be immediately followed by the addition of crude cytosol to prevent Bio-beads TM from drying out.
8. After the 30 min digitonin incubation, centrifuge the cell suspension at 300 x g for 5 min. 9 . Take the supernatant (crude cytosol) and transfer to wash Bio-beads TM .
10. Incubate cytosol with Bio-beads TM with mild agitation to absorb digitonin from the crude cytosol on a platform rotator at 4 °C overnight.
11. The next morning, clarify the cytosol-beads mixture at 300 x g for 5 min at Decel 7.
12. Recover supernatant and aliquot to about 14 x 1.5 ml polypropylene microfuge tubes.
13. Centrifuge at 135,300 x g for 30 min in TLA-55 rotors at Accel 2 Decel 6.
14. Collect supernatant conservatively and avoid disturbing sedimented material.
15. Concentrate supernatant (cytosol) by centrifuging in 15 ml Amicon-3k concentrator at 4,000 x g for 4 x 10 min.
Note: Cytosol was centrifuged 4 times for 10 min each time and mixed between each sedimentation to minimize protein precipitation.
16. Further concentrate cytosol using 0.5 ml Amicon-3k concentrators at 14,000 x g for 3 x 10 min in a fixed angle rotor (FA-45-30-11, Eppendorf).
Note: Cytosol was mixed between each sedimentation to minimize protein precipitation.
Collect concentrated cytosol and measure protein concentration using Bradford reagents.
Note: The concentration should be between 40-80 mg/ml. 18. Freeze small aliquots (recommend 1.6 mg/aliquot) in liquid nitrogen and store at -80 °C for future use in budding reaction. Avoid repeated freeze-thaw cycles.
B. Preparation of donor membrane (DM) from cultured human cells (prepare on the day of the reaction fresh, Figure 1) 1. Culture 3 x 10 cm plates of IMR-90 to 95% confluent in 10 ml culture medium per plate.
Note: Use young cells under PDL 37.5. Older cells are significantly less efficient at secreting PC1. IMR-90 was used to prepare donor membrane because it is the most efficient at PC1 secretion of all cell lines that we tested. Other cell lines such as sv-IMR90 and U-2OS may also be used to prepare donor membrane with lower budding efficiency (Gorur et al., 2017 ).
2. Aspirate media from 3 x 10 cm plates of IMR-90.
3. Wash each plate with 10 ml PBS. 4. Add 0.5 ml 0.25% trypsin to each plate and incubate at RT for 5 min.
5.
Collect cells from each plate with 6 ml PBS buffer into 2 x 15 ml tubes. 6 . Add 25 μl 10 mg/ml trypsin inhibitor (see Recipes) to each tube and mix well. 17. Incubate on ice for 5 min, then centrifuge at 300 x g for 5 min.
Discard supernatant and resuspend each pellet in 1 ml B88 buffer.
Note: Dislodge the cell pellet by gently tapping the tube prior to the addition of buffer.
19. Incubate on ice for 5 min, then centrifuge at 300 x g for 5 min. Note: OD600 is used as a unit of concentration in this protocol.
c. Calculate the concentration of the working stock by multiplying the OD600 of the diluted sample with 50.
Note: If the OD600 of the working stock is above 2, then there will be enough of DM for 8 x 100 μl budding reactions with the final OD600 of 0.5.
24. Calculate the volume of working stock to be added to each budding reaction using the equation:
where, C is the concentration of DM in OD600 and V is the volume in μl. 
